Description of Capsule
The device consists of a glass pH electrode, a transistor oscillator, and a replaceable mercury battery encapsulated in a polyacrylate body. A silver chloride reference electrode is situated in the battery cap of the capsule. The overall measurements are 10 mm in diameter and 25 mm long. The potential difference developed between the glass and reference electrodes is proportional to the hydrogen ion concentration of the fluid in which the device is immersed, and this voltage is used to modulate the frequency of the radio transmitter. The device thus transmits at a frequency proportional to the pH of its surroundings. A circuit diagram is shown in Fig. 1 .
The response of the device in various buffer solutions is shown in Fig. 2 , indicating the linear response between pH 1 and pH 12.
When swallowed the device is at body temperature, but in situations where this is not the case the temperature error introduced is of the order of 041 pH unit per 'C. The life of the capsule is limited to about 10 days by diffusion of electrolyte from the reference cell, but this is more than enough for transit through the human alimentary system. The end-cap containing the reference electrode may be replaced and the device used again. Anatomical localization of the device was performed by abdominal radiography at spaced intervals until recovery. The number of x-ray films depended on the transit time but usually a total of four or five were needed.
In order to validate the use of the radio pill in the semisolid contents of the colon three specimens of semiformed faeces and one of ileostomy effluent were incubated at 37°C. Into each specirnen were placed a radio pill and three dialysis bags of the type described by Wrong et al. 8 The bags were then recovered at intervals after at least 12 hours to allow equilibration and the pH of the dialysate as measured by a standard pH electrode (Radiometer Copenhagen, pH meter 27) was compared with the pH as determined simultaneously by the radio pill in the faeces.
Result
The pH profile of the gut from the stomach through the small and large bowel to that of the consequent faeces is shown in Fig. 3 . The shaded area is bounded by the extremes of 'alues observed in each region of the gut in the nine subjects. In the stomach the range observed was considerable, though no subject was achlorhydric (pH less than 3-0 was observed at some stage in all subjects). In one subject an extreme range of 1-5-7-3 was observed before and after food. As the radio pill passed into the duodenum a rapid rise in pH occurred, and this continued at a slower rate along the jejunum and ileum until the ileocaecal region was reached. Here in most subjects a small fall in pH occurred, though in seven of them the pH was above 7-0. In the colon and rectum the pH remained about neutral but a rapid fall occurred in freshly-passed stools, presumably the result of continuing fermentation.
The comparison between the pH of faeces as determined by the dialysis bags and by the radio pill is shown in the Table. The maximum discrepancy was 0-2 pH unit. 
Discussion
The radio pill remains sufficiently stable to allow an accurate pH measurement of the entire length of the gut. The measurement procedure is well tolerated by patients and requires little restriction of activity. After an initial explanation all the subjects were able to record pH by themselves. As the radio pill is usable for at least 10 days prolonged observations may be made in a localized area of the gut if the capsule is tethered by a thread.
We have defined the pH profile along the gastrointestinal tract in normal subjects. The observations in the small bowel are in broad agreement with those already published.' Intracolonic pH, however, has not previously been reported in man under normal physiological conditions. The close agreement between the pH measured by the radio pill and that in the dialysates suggests that true values of pH were obtained. The intracaecal pH was lower than that of the rest of the colon. This value was less than 7 0 in only two subjects, whereas in experiments on animals mean values of 6-1 have been reported.9 The pH of stools is invariably lower than that of faeces within the rectum and falls rapidly on standing; consequently the measurement of faecal pH gives a poor reflection of intracolonic pH.
The radio capsule may provide a simple method for the study of fermentative processes in the lower bowel. This may be relevant to the diagnosis of various forms of sugar malabsorption in the investigation of obscure diarrhoeal diseases. In an analagous situation we have shown that lactulose, an agent used in the treatment of hepatic encephalopathy, produces a sharp reduction of ileocaecal pH, which is probably related to its therapeutic effect. What is the most effective treatment for acne keloid?
The treatment of acne keloid (sycosis nuchae) is a difficult problem that is not encountered often nowadays. The results of treatment with x-rays has not impressed me. A colleague has had the affected area excised by a plastic surgeon, irradiating the graft to prevent further keloid formation; but this may be a mistaken idea since it is believed that the keloid forms in response to follicular infection or irritation from abnormal hairs that penetrate the follicle wall or both.
I would recommend trying long term oral and local antibiotic treatment (appropriate to the sensitivities of the organisms cultured from the pustules) combined with 0-2% fluocinolone acetonide (Synalar Forte) under polythene occlusion (or Haelan tape) before contemplating excision and grafting, which is a last resort.
Hazards of Cleaning Buildings
What medical hazards face workers engaged in cleaning buildings (1) with water sprays and acid; (2) by high-speed blastings? Are there any statutory regulations covering this type of operation? The use of water sprays and acid (normally a very dilute solution of hydrofluoric acid) has been adopted increasingly in recent years as a means of cleaning buildings. The acid, which attacks siliceous material, loosens the grime with the superficial layer of the brick or stone facing and these are removed after an interval by the water spray. Hydrofluoric acid is hazardous mainly before it is diluted for use. Splashes in the eye will require copious and prolonged irrigation with water to minimize injury. Skin contact from the acid should be treated on the spot by applying a paste of light magnesium oxide 1 part and glycerine (B.P.) 15 parts to the affected area. Waterproof clothing should be worn by the operator.
Cleaning by high speed blasting is also common. The blasting agent may be sand or a non-siliceous abrasive and it can be applied either dry or wet. Alternatively, a highspeed power-driven carborundum wheel or cone may be used to remove the grimy surface of the stone. Dry cleaning methods produce much dust.
The dangers from a blasting or abrasive removal of dirt will depend on whether a dry or wet method is adopted, whether siliceous or non-siliceous abrasive materials are used, and the nature of the building fabric. 
